REMARKS 

The amendment is submitted to insert reference to the PCT 
application and to remove multiple dependency from the claims. 



Respectfully submitted, 
BIERMAN, MUSERLIAN AND LUCAS 



CA-^M 

arles A. Muserliaxv" 



Charles A. ftuserlian>s£l9, 683 
Attorney for Applicant (s) 
Tel. # (212) 661-8000 



CAMrsd 

Enclosures: Marked-Up Version of Specification and Claims 
Return Receipt Postcard 



4 



wo oi/20i77 ^ m-°}> iq^ffiSSfi^SwR r o 

^Warked-up version of sp^jpMo^ J|J/ pggj| 5 9 

Vacuum holding device JQt3 Rec'd PCT/PTO 1 4 MAR 2002 

This; application is a 371 of PCT/DE00/02362 filed July 18, 2000. 
The invention relates to a vacuum holding device with a 
vacuum chamber and valve for permanent holding to surfaces 
substantially impermeable to gas. 

Vacuum holding devices such as suction-cup fastenings are 
inherently known. Conventional suction-cup fastenings have 
a suction cup which is made of an elastic plastic material 
and should ensure an airtight seal between the suction cone 
and a smooth, gas-impermeable contact surface, e.g. a 
bathroom tile. The vacuum required for the adhesive action _ 
in the suction chamber is produced by pressing the plate- 
shaped suction surface onto the contact surface whereby air 
escapes from the suction chamber and a vacuum is produced 
by means of the restoring force of the elastic material. If 
necessary, surface adhesion forces are also involved in the 
adhesive action. 

Also known are suction-cup fastenings which allow easy 
removal of the suction-cup fastening from the contact 
surface, where by means of a seal to be opened, the vacuum 
in the suction chamber is raised by equalising with the 
ambient pressure. For this purpose US 5,511,752 proposes a 
cap mounted displaceably on a suction cup wherein the 
•sliding or lifting of the cap brings about the opening of 
the suction chamber to the outside and an inflow of ambient 
air. The vacuum responsible for the suction action is 
removed, which releases the suction cap. 

US 5,553,837 also discloses a vacuum holding device for 
workpieces which has vacuum chambers and airtight-closing 
seals to the bearing surfaces in order to hold workpieces 
tightly on surfaces by application of vacuum by means of a 
connection to a vacuum pump or to release them again by re- 
establishing normal pressure. 
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vacuum holding device (1) with apparatus fpr 
\producing a vacuum, wherein 

\ 

- L)vui vacuum holding device (1) and the apparafrds for 
producing a vacuum are constructed in two parts and 
can detached and connected substantia 11/ gastight 
by posr&loning, 



wherein :he vacuum holding device has: 

- a vacuum chambeh: (5) which is opepr in the direction 
o£ a contact snrf\ne (14) / 

- an opening as theXend of a /connection from the 
vacuum chamber to theXext ernaj/ *nv1 ronmpnt (7), 

- a valve (9) which ensure/ gastight. closing and 
opening of the connectionXfefetween the vacuum chamber 
(5) and the external environment (7) f 

- means for producing /a detachable substantially 
gastight coupling between thcXoutwardly directed 
opening and a device/to produce sVacuunt. 

characterised in tWat 

- the vacuum holding device (1) has a sec.l\(15) which 
seals the /vacuum chamber gastight ayaX^aL the 
contact surface (14) towards the outsider 



^nd the apparatus for producing a vacuum has 

- a p/ston suction pipe (13) which has openings at the 
beginning (24) and at the end of t.hft suction path 
126). 
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The vacuuifrS*a]4i^ device nj^u^rrfrTing to Claim 1, 
characterised in^l^^^ is constructed as 

subst^J^tr^Tly conical, ophcrical oF"TT3mia£herical. 

3. The vacuum holding device (1) according to ono of th e 
^areeo din i j ri r nlmo, charuci^rx^^l i n thcv t the connection 
between the vacuum chamber (5) and the external 
environment has a conical, spherical or hemispherical 
bearing 3urface (8) to accommodate the va]ve (9), 

4. The var.num holding device (1) according to - one of the - 
pro cor! in 3 ^^^ ( — nba 7 E^Gfce-F ised in that , at least in 
the regions in contact with the bearing surface (8), 
the valva (9) consists of a rubber elastic: material. 

5. Tho vacuum holding device (1) according to , onff nf tnn- 
p TQ Cn r j| . T1? ^1 n^^j, ^-rnHnrCnH in tha t one part of 
the raean3 for producing a detachable, substantially 
gastight coupling frcm the upv;ardly dirs.cted opening 
is a surf cce . 

6. The vacuum holding device (1) according to *ono c r € - the 

pre coding e lainis -r uUc u-ac tBriaed -tt vo ^r the' 

detachable, substantially gasLiyht coupling is formed 
by a rutber seal between the .surface and dLLachment of 
th* device to produce a vacuum. - 

7. Thei vacuum holding device (1) according t:o *-ette of CITE 
p&ZZOdxrLQ clai ms, — e haractl rflW^ — to — fcbat the surface 
(12) for attaching the device to produce a vacuum Is 
directed parallel to the. contact surface (14) of the 
vacuum holding device (1) . 

8. Tho vacuum holding device (1) according to eno of the 
l^c^ifrg — el dim J, — c haroctoriood — i» — that the vacuum 
holding device (1) has a holding receptacle for the 
equipment holder. 
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A method for securing jy*e vacuum holding device (1) by 
"means of an apparatus for producing a vacuum according 
to rwRc 4$^t^e p rec^-i^ n 1 *^ mq to a contact surface 
(14), o harae l sariood b y - .s tops ■: 



- poaiLioning the vacuum holding device (1) on a 
contact surface (14), 

- producing a detachable, substantially gastight 
coupling between the outwardly diiecLtj-J opening of 
the vacuum holding device (1) and the p:.aton auction 
pipe (13) # 

- producing a vacuum in the vacuum chamber (5) by 
withdrawing the suction piston (2«) trcm the piston 
suction pipe (13) until the suction piston (2H) 
passes an upper opening (26) and 

- removing the apparatus for producing a vacuum. 

A vacuum holding device (1.) , wherein the v^K&nip 
aiding device has: 



- a vac'twm chamber (5) which is open in/the direction 
of the contact surface (14) f 

- an opening £X the end of a cojtftection between the 
vacuum chamber afrd the exter^l envirennent (7), 

- Si valve (9) wJiiclrs^nsj^fes gastight closing and 
cpenlng of the coniiecbtSti between the v.icuum chamber 
(5) and the external envirdh*jienu (7) and 

- means for prpducing a detastiable substantially 
gastight coupling between the ob^wardly directed 
cpening afid an apparatus for producingNi vacuum, 

- the y**\v* (9) is constructed as substantially 
cortical, spherical or hemispherical and 

•j/the connection between the vacuum cha.nber (5) >and 
the external environment has a conical , sphftrinal nr 
hemispherical bearing surface (8) to accommodate the 
valve (9), 
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aaracterised in that 

the vactttam holding device has a^saal (15) which 
closes the^ra^uum chambej^g^9tight towards the 
uuLside against tl^Qopt^ct surface (14) and 
- the valve (9) ^x^j&rftfs doVw^arda as a strip or rod. 

11. The vacijjinfholdlng device (1) accortHkQg to Claim 10, 
ch^j?tfcte.rised that at the end of the rfca^p or rod 
ifhere is at least one support, preferably in tt^form 
of at least one pin or wedge. 

12. The vacuum holding device (1) according to Claim 10^- 
L>, characterise^ ^ t ha - f the strip ot rod-shaped 
extension of the valve. (9) is elastic in order to hold 
the valve in the bearing surface. 

13. Tho vacuum holding device d! according to Qne --er^ 
Claim:/" 10 ;bo 13, charaotor-1 rnri in fh%1". the seal (15) 
is a flat deal made of elastic material. 



according to on a . *if 
*ha* th 

a flat aeal made of an elastic material. 



14. The vacuum holding device-* (1 

Claims 1 $** 8/ ch q ia^teriJfrd in fcha t the 9eal (15) is 
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